Dislocation of an endoplasmic reticulum membrane glycoprotein involves the formation of partially dislocated ubiquitinated polypeptides.
Accumulation of improperly folded polypeptides in the endoplasmic reticulum (ER) can trigger a stress response that leads to the export of aberrant proteins into the cytosol and their ultimate proteasomal degradation. Human cytomegalovirus encodes a type I glycoprotein, US11, that binds to nascent MHC class I heavy chain molecules and causes their dislocation from the ER to the cytosol where they are degraded by the proteasome. Examination of US11-mediated class I degradation has identified a host of cellular proteins involved in the dislocation reaction, including the cytosolic AAA ATPase p97, the membrane protein Derlin-1, and the E3 ubiquitin ligase Sel1L. However, the intermediate steps occurring between the initiation of dislocation and full extraction of the misfolded substrate into the cytosol are not known. We demonstrate that US11 itself undergoes ER export and proteasomal degradation and utilize this system to define multiple steps of US11 dislocation. Treatment of US11-expressing cells with proteasome inhibitor resulted in the accumulation of glycosylated and ubiquitinated species as well as a deglycosylated US11 intermediate. Subcellular fractionation of proteasome-inhibited US11 cells demonstrated that deglycosylated intermediates continued to be integrated within the ER membrane, suggesting that the proteasome functions in the latter steps of dislocation. The data supports a model in which US11 is modified with ubiquitin, whereas the transmembrane region is integrated in the ER membrane, and deglycosylation occurs before complete dislocation.